RNA-targeted suppression of stress-induced allostasis in primate spinal cord neurons.
Peripheral acetylcholine levels notably control the synthesis in macrophages of pro-inflammatory cytokines; however, it remains unclear whether this peripheral regulatory pathway affects central nervous system neurons. To explore the interrelationship between neuronal cholinergic homeostasis and peripheral inflammatory responses in primates, we used spinal cord sections from cynomolgus monkeys after 7 days oral or intravenous treatment with Monarsen oligonucleotide. Monarsen is an antisense oligonucleotide 3'-protected by 2'-oxymethylation, which was proved to induce selective destruction of the stress-induced acetylcholinesterase splice variant AChE-R mRNA. Handling stress predictably suppressed neuronal choline acetyl transferase (ChAT) and the vesicular acetylcholine transporter (VAChT) in all treated monkeys. In Monarsen-treated animals, we further observed suppression of stress-induced increases in plasma AChE activities. Corresponding decreases in AChE-R mRNA were seen in spinal cord neurons, associated with parallel decline patterns in the mRNA encoding for the splice factor SC35 (the levels of which co-increase with those of AChE-R) as well as in the neuronal pro-inflammatory interleukins IL-1beta and IL-6. The antisense effects showed direct dose dependence and were inversely associated with neuronal cell size. These findings suggest a causal association between neuronal cholinergic allostasis and inflammatory reactions in primates and support the peripheral use of RNA-targeted intervention with AChE-R accumulation for the management of both stress and inflammatory responses.